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ABSTRACT

In recent years, numerous new therapy options for patients

with breast cancer have been developed in clinical studies,

with some options already approved for routine treatment.

As the speed at which innovations are introduced increases,

the importance of conferences also increases, as conferences

are where the data underpinning new therapies are usually

presented for the first time. This review looks at publications

of the ASCO (American Society of Clinical Oncology) and

ESMO (European Society of Medical Oncology) conferences

in 2017, summarizes them and evaluates them in the context

of existing data. The focus is on new insights for neoadjuvant

therapy and new treatment options in the metastatic setting,

such as the use of CDK4/6 inhibitors or PARP inhibitors. The

first results of treatments with checkpoint inhibitors are pre-

sented. With the patent expiry of trastuzumab, a number of

study results for trastuzumab biosimilars have also been pub-

lished. The digitization of patient care provides the first re-

sults on quality of life and prognosis of patients with advanced
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cancer. Digital communications between patients and physi-

cians are being evaluated in several studies in Germany. As

the discussion about patient-relevant endpoints for patients

in the metastatic setting continues, overall survival rates from

studies of big endocrine-based therapies are urgently needed.

Preliminary analyses of small study cohorts offer initial in-

sights. In the context of improving patient care, in the coming

years, questions will center on which patients particularly

benefit from certain therapies and which patients need par-

ticular protection from specific side effects. Questions about

these predictors are raised in many scientific projects as at-

tention increasingly focuses on this topic.

ZUSAMMENFASSUNG

In den letzten Jahren sind zahlreiche neue Therapieoptionen

für die Patientin mit einem Mammakarzinom in klinischen

Studien entwickelt worden und teilweise zur Zulassung ge-

kommen. Bei zunehmender Geschwindigkeit neuer Innovatio-

nen nimmt die Bedeutung von Kongressen zu, auf denen

meist zum ersten Mal Daten zu den entsprechenden Thera-

pien präsentiert werden. Diese Übersichtsarbeit greift Ver-

öffentlichungen der Kongresse ASCO (American Society of

Clincial Oncology) und ESMO (European Society of Medical

Oncology) aus dem Jahr 2017 auf und fasst sie im Kontext be-

stehender Daten zusammen. Der Fokus liegt auf Erkenntnis-

sen aus der neoadjuvanten Situation und Neuigkeiten aus der

metastasierten Situation, wie der Einsatz von CDK4/6-Inhibi-

toren oder PARP-Inhibitoren. Des Weiteren werden erste Er-

gebnisse zur Behandlung mit Checkpoint-Inhibitoren dar-

gestellt. Bei baldigem Patentablauf von Trastuzumab sind zu-

dem einige Studienergebnisse zu Trastuzumab-Biosimilars

veröffentlicht worden. Auch die Digitalisierung der Patienten-

versorgung liefert erste Ergebnisse in Bezug auf Lebensquali-

tät und Prognose von Patientinnen mit fortgeschrittener

Krebserkrankung. Die digitale Kommunikation zwischen Pa-

tientin und Ärztin bzw. Arzt wird auch in Deutschland in eini-

gen Studien untersucht. Bei anhaltender Diskussion über pa-

tientenrelevante Endpunkte für Patientinnen in der metasta-

sierten Situation werden die Gesamtüberlebensdaten für die

großen endokrin basierten Studien dringend erwartet. Erste

Einblicke liefern vorläufige Analysen an kleinen Studienkollek-

tiven. Im Rahmen der Patientenversorgung werden in den

nächsten Jahren die Fragen aufkommen, welche Patientinnen

besonders von bestimmten Therapien profitieren und welche

vor besonders relevanten Nebenwirkungen geschützt werden

können. Die Frage nach diesen Prädiktoren begleitet viele wis-

senschaftliche Projekte und bekommt eine besondere Auf-

merksamkeit.
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Introduction
A number of targeted drugs have been developed to clinical ap-
proval in recent years. Other drugs are in advanced stages of de-
velopment. They include inhibitors of the PI3K/Akt-kinase signal-
ing pathway, such as mTOR (mammalian target of rapamycin) in-
hibitors and PI3K (phosphatidylinositol 3-kinase) inhibitors, inhib-
itors of the PARP (poly [ADP-ribose] polymerase) enzyme, immu-
nomodulators such as antibodies against PD-1 (programmed cell
death protein-1) and PD‑L1 (programmed cell death protein-1/
ligand-1) and, not least, CDK (cyclin-dependent kinase) 4/6 inhib-
itors, which inhibit the cell cycle in hormone receptor-positive
cancer. These drugs are a consequence of the growing under-
standing of both cellular functions and the genetics of cancers
and of patientsʼ hereditary genetics. This article summarizes new
data publicized in 2017 at the two big international conferences
ASCO and ESMO, focuses particularly on the most recent medical
therapies for patients with breast cancer.
Neoadjuvant Therapy
Treating patients with primary breast cancer prior to surgery (i.e.,
neoadjuvant therapy) continues to be hugely important in routine
treatment, the development of new drug therapies and the mod-
ification of existing therapy concepts. While it has been possible
to establish a link between pathological complete remission
(pCR) and excellent prognosis for some molecular subtypes (tri-
ple-negative, HER2-positive), this association has not been clearly
proven for hormone receptor-positive, HER2-negative breast can-
cer [1,2]. There are some indications that the link between pCR
1282
and prognosis in certain molecular groups, e.g. patients with
BRCA (breast cancer gene) mutations, is not as pronounced as
when these molecular changes are not present [3]. It is therefore
particularly interesting to see how pronounced the connection
between pCR and prognosis is in the most recent studies.

In this context this year saw the presentation of updated sur-
vival data from the NeoALTTO study [4]. With a median follow-up
of 6.7 years, the study confirmed that, irrespective of the therapy,
pCR is an excellent predictor of recurrence-free survival and over-
all survival for HER2-positive breast cancer. The study which com-
pared neoadjuvant therapy with paclitaxel plus either lapatinib, la-
patinib + trastuzumab or trastuzumab, was not able to show any
differences in survival variables [4], despite the differences in pCR
[5]. The final survival data from the similar GeparQuinto trial [6]
have not yet been published.

The GeparSixto trial [7], which evaluated the benefits of adding
carboplatin to anthracycline-based and taxane-based chemother-
apy to treat patients with triple-negative and HER2-positive pri-
mary cancer, was able to show the effect of therapy on pCR and
on the subsequent prognosis. The addition of carboplatin signifi-
cantly improved the prognosis of patients with triple-negative
breast cancer (HR = 0.56 [95% CI: 0.34–0.93]; p = 0.024) but had
no significant impact on HER2-positive breast cancer [8]. Plati-
num-based treatment should therefore increasingly become stan-
dard treatment in the neoadjuvant setting for patients with triple-
negative breast cancer.

In the GeparOcto trial, one arm of the trial compared platinum-
based chemotherapy (weekly paclitaxel, liposomal doxorubicin
and carboplatin) with dose-dense chemotherapy with epirubicin,
paclitaxel and cyclophosphamide (ETC regimen) in triple-nega-
Lux MP et al. Update Breast Cancer… Geburtsh Frauenheilk 2017; 77: 1281–1290



tive, HER2-positive and high-risk hormone receptor-positive/
HER2-negative patients. HER2-positive patients additionally re-
ceived dual therapy with trastuzumab and pertuzumab. No differ-
ences were found in pCR rates [9]. The survival data have not yet
been published.

A neoadjuvant study which contained the anti-PD‑1 antibody
pembrolizumab is described below in the chapter “Immuno-On-
cology”.

The development of therapies often requires testing for mo-
lecular markers. While testing for hormone receptor status and
HER2 status often only takes a few days, testing for other markers
such as BRCA1/2 mutations or for characteristics often summar-
ized by the term “homologous repair deficiency (HRD)” can take
several weeks. The question then arises whether the wait to ob-
tain a precise molecular characterization could worsen the prog-
nosis of women with breast cancer. An analysis of more than
8000 women with breast cancer did not find that the time be-
tween diagnosis and the start of neoadjuvant chemotherapy or
the time between the end of chemotherapy and surgery had an
impact on recurrence-free survival or overall survival as long as
the cut-off was 4 weeks [10]. This indicates that there is no ob-
stacle to carrying out more comprehensive molecular testing,
even if it takes longer than determining hormone receptor and
HER2 status. The GeparOLA trial, which is currently still recruiting
and randomizes patients with BRCA1/2 germline mutations or tu-
mors and patients with identified HRD for chemotherapy with or
without the PARP inhibitor olaparib, has adopted this approach
[11].
Adjuvant Therapy
Researchers are keenly awaiting data from the APHINITY trial, one
of the biggest currently running adjuvant therapy trials with anti-
bodies [12,13]. This German-led trial is investigating the effect of
pertuzumab in addition to treatment with trastuzumab, as pre-
vious studies appeared to indicate that in the metastatic and neo-
adjuvant setting pertuzumab combined with trastuzumab and
chemotherapy was more effective than trastuzumab and chemo-
therapy alone. In the metastatic setting, the addition of pertuzu-
mab significantly improved both recurrence-free survival (18.5 vs.
12.4 months) and overall survival (56.5 vs. 40.8 months) [14,15].
In the neoadjuvant setting, the NeoSphere trial showed a rise in
the pCR rate (ypT0/ypN0) from 23 to 42% [16]. Based on these
data, the APHINITY trial was initiated, with more than 4800 partic-
ipants. Randomization was done 1 :1 with patients randomized to
receive standard chemotherapy with trastuzumab or dual anti-
body therapy with the addition of pertuzumab. Primary endpoint
of the study was invasive recurrence-free survival. Although the
overall prognosis for both treatment arms was excellent, the trial
still showed a small but significant benefit when pertuzumab was
added. After a median follow-up of 45 months, 210 events (inva-
sive 4-year DFS: 90.6%) had occurred in the trastuzumab arm
while 171 events (invasive 4‑year DFS: 92.3%) had occurred in
the pertuzumab-trastuzumab arm. This resulted in a hazard ratio
of 0.81 (95% CI: 0.66–1.00; p = 0.045) [12,13]. The clinical impor-
tance of these data and the question whether pertuzumab should
be administered to the total study population or to special sub-
Lux MP et al. Update Breast Cancer… Geburtsh Frauenheilk 2017; 77: 1281–1290
groups (e.g. with node-positive, hormone receptor-negative can-
cers) will need to be discussed in the context of its approval for
use.

Other anti-HER2 substances are also being tested in the adju-
vant setting. Results from the ExteNET trial with a follow-up of
2 years have already been published [17] and showed an improve-
ment in invasive recurrence-free survival when patients with
HER2-positive breast cancer who had had one year of treatment
with trastuzumab were subsequently treated with the small mol-
ecule neratinib for one year. The 5-year survival rates were pub-
lished at this yearʼs ESMO 2017 conference [18]. With a hazard ra-
tio of 0.78 (95% CI: 0.57–0.92; p = 0.008) the results were similar
to those in the initial publication (HR = 0.67). Researchers are cur-
rently awaiting the approval of further trials. It will be necessary to
develop strategies to identify those patient characteristics which
indicate that patients with these characteristics should receive
the expanded targeted therapy. A subgroup analysis showed a
particular benefit for hormone receptor-positive patients.
New Treatment Options in the Metastatic
Setting
CDK4/6 inhibitors

In the last two years, a wealth of data has been published on the
use of CDK4/6 inhibitors to treat patients with hormone receptor-
positive, HER2-negative metastatic breast cancer [19–22]. Up to
now, data were only available for the CDK4/6 inhibitors palboci-
clib and ribociclib, both of which have been approved for use in
Germany. However, this year, data on the CDK4/6 inhibitor abe-
maciclib was presented at the 2017 ASCO and ESMO conferences
[23–26]. While the MONARCH 2 trial included patients, who had
recurrence during neoadjuvant or adjuvant endocrine therapy or
within 12 months of completing therapy, the MONARCH 3 trial fo-
cused on patients who had not yet received systemic therapy for
advanced or metastatic disease.

In the MONARCH 2 trial patients were randomized into treat-
ment with fulvestrant or treatment with fulvestrant + abemaci-
clib. Progression-free survival (PFS) with monotherapy was
9.3 months, but PFS survival was increased to 16.4 months with
the combination therapy (HR = 0.553; 95% CI: 0.449–0.681;
p < 0.001). Subgroup analysis found no particular group which
benefited especially well or less well from therapy with abemaci-
clib. The most common side effect of treatment with abemaciclib
was neutropenia (grade 3 and 4), which occurred in 23.6% of pa-
tients compared with 1.3% in the group of patients who received
fulvestrant monotherapy. Diarrhea (grade 3 and 4) was the sec-
ond most common side effect in the group which received fulves-
trant + abemaciclib, affecting 13.4% of patients compared to just
0.4% of patients in the group which received fulvestrant mono-
therapy [24].

The MONARCH 3 trial randomized patients to receive either
treatment with a non-steroidal aromatase inhibitor (nsAI; anastro-
zole or letrozole) or treatment with nsAI + abemaciclib. The addi-
tion of abemaciclib significantly extended PFS (HR = 0.54; 95% CI:
0.41–0.72; p = 0.00021). While the median PFS with fulvestrant
1283
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was 14.7 months, the median PFS has not yet been reached for
treatment with nsAI + Abemaciclib [24]. A subgroup analysis in
this study also did not find any group of patients who benefited
especially from treatment. The side-effect profile was similar to
that reported in the MONARCH 2 trial (9.5% grade 3 and 4 diar-
rhea; 21.1% grade 3 and 4 neutropenia) [24].

Even though many studies have demonstrated the significant
benefits of CDK4/6 inhibitors with regard to PFS [20–24], data
on overall survival (OS) are currently still lacking. Overall survival
results have been reported for the PALOMA 1 trial and the MONA-
LEESA 2 trial but have not yet been published in full (▶ Figs. 1 and
2). At the ASCO 2017 conference, the PALOMA 1 trial, which only
randomized 165 patients and received provision approval in the
USA based on this data, reported a median OS of 34.5 months
for letrozole alone and median OS of 37.5 months for letrozole
combined with palbociclib [27]. The hazard ratio was 0.897 (95%
CI: 0.623–1.294; p = 0.281) [27]. Analysis in the MONALEESA 2 tri-
al showed that the median OS time had not yet been reached.
With an HR of 0.746 (95% CI: 0.517–1.076; p = 0.059) the trial
currently still just misses statistical significance [28]. Data which
would show an overall survival benefit are therefore still lacking.
It should, however, be noted that all of these studies are under-
powered regarding a median OS of around 50 months which is
currently achieved in several current studies of women with hor-
mone receptor-positive metastatic breast cancer [29,30].

Therapies with CDK4/6 inhibitors have prompted a renewed
discussion about patient-relevant endpoints. The most intensely
1284
discussed issue in this context is whether overall survival is the on-
ly relevant objective of a study or would a significant benefit with
regard to progression-free survival be sufficient? In their latest
presentation of the PALOMA 1 trial, Finn et al. also presented an
analysis of the time to first chemotherapy following randomiza-
tion. They were able to show that the time to chemotherapy in-
creased significantly from a median of 17.7 months with letrozole
to 26.7 months with letrozole + palbociclib (HR = 0.662 [95% CI:
0.445–0.989, ▶ Fig. 3]). Based on the existing data and the clini-
cally relevant significant extension of PFS, the use of CDK4/6 in-
hibitors has become standard to treat hormone receptor-positive
metastatic breast cancer, which is reflected in the guidelines and
recommendations.

Homologous repair deficiency: patient-oriented
therapies and other hereditary panel genes

BRCA1 and BRCA2 are DNA repair genes. They are involved in the
repair of DNA double-strand breaks (homologous repair). PARP
(poly [adenosine diphosphate ribose]) enzymes are essential for
the repair of DNA single-strand breaks [31]. In the preclinical
stage, cancer cells with a BRCA1/2 mutation are sensitive to PARP
inhibitors. The hypothesis is that in women with BRCA1/2 muta-
tion, the additional inhibition of another DNA repair mechanism
leads to synthetic lethality. PARP inhibitors which are either in clin-
ical development or have already been approved include talazo-
parib (BMN673 or MDV3800), olaparib (AZD2281 or KU-
0059436), niraparib (MK4827), veliparib (ABT888) and rucaparib
Lux MP et al. Update Breast Cancer… Geburtsh Frauenheilk 2017; 77: 1281–1290
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(AG-014699 or PF-01367338). In the USA and Europe olaparib has
already been approved to treat certain patients with ovarian can-
cer (with BRCA1/2 mutations and platinum-sensitive recurrence).
The PARP inhibitor niraparib has been approved for use in the
USA to treat women with platinum-sensitive ovarian cancer recur-
rence irrespective of whether patients have BRCA mutation or
not. The European Medicines Agency has also already voted in fa-
vor of extending the approval.

Outcomes from the OlympiaD trial, an olaparib approval study
for metastatic breast cancer [32,33], were presented at the ASCO
2017 conference. The study randomized 302 patients with germ-
line BRCA1 or BRCA2mutations. For inclusion in the study, patients
should not have had more than 2 previous chemotherapies. Hor-
mone receptor-positive patients had to have had at least one line
of endocrine therapy [32]. The trial compared monotherapy with
olaparib (2 : 1 randomization) with a chemotherapy chosen by the
treating physician (either capecitabine, eribulin or vinorelbin). In
this patient population, which per se had a poor prognosis, the
median progression-free interval of 4.2 months with chemother-
apy improved to 7.0 months with olaparib monotherapy
(HR = 0.58; 95% CI: 0.43–0.80; p = 0.0009) [32,33]. No statistical-
ly significant improvement in overall survival was found between
the two randomization arms in the study (HR = 0.90; 95% CI:
0.63–1.29; p = 0.57) [32]. Subgroup analysis found no clinically
relevant differences between groups [32–34]. Anemia and neu-
tropenia were the most commonly reported side effects of treat-
ment with olaparib, with respective rates of 16.4% (grade 3 and 4)
and 9.3% (grade 3 und 4); however rates of anemia and neutrope-
nia were even higher with chemotherapy (26.4 and 49.5%) [32].
Given this clinically relevant benefit of monotherapy with the
PARP inhibitor compared to chemotherapy, approval is eagerly an-
ticipated as it appears to offer a further promising treatment op-
tion for this special cohort of patients.

The ABRAZO trial, a study which also had a number of partici-
pating German centers, evaluated the benefits of PARP inhibitor
talazoparib to treat patients with germline BRCA1/2 mutations,
with the results presented at the 2017 ASCO conference [35].
ABRAZO is a single-arm study with 2 cohorts. One cohort re-
cruited patients who showed a response to platinum-based che-
motherapy in the metastatic setting and the other cohort con-
sisted of patients who had received 3 or more chemotherapies in
a metastatic setting but had not received platinum-based treat-
ment. The median PFS of cohort 1 was 4 months (95% CI: 2.8–
5.4 months), while the median PFS of cohort 2 was 5.6 months
(95% CI: 5.5–7.8 months) [35]. Once again, the most commonly
reported side effects of this PARP inhibitor were anemia (grade 3
and 4 in 16% of patients) and neutropenia (grade 3 and 4 in 6%).
In addition, grade 3/4 thrombocytopenia was reported for 10% of
patients [35].

The importance of PARP inhibitors compared to platinum-
based therapies was evaluated in the Brightness study, with new
data presented at the ESMO 2017 conference [36]. This neoadju-
vant study compared 634 patients with triple-negative breast can-
cer (BRCA mutation was not an inclusion criteria) in three treat-
ment arms: paclitaxel followed by doxorubicin + cyclophospha-
mide vs. paclitaxel and carboplatin followed by doxorubicin + cy-
clophosphamide vs. paclitaxel + carboplatin + veliparib followed
1286
by doxorubicin + cyclophosphamide. The pCR rates for the three
regimens were 31.0 vs. 57.5 vs. 53.2% [36], although the differ-
ence between the two therapies which included carboplatin was
not statistically significant and the addition of veliparib did not re-
sult in any improvement in the pCR rate and is therefore currently
not recommended (p = 0.357).

Patient selection based on molecular changes and the type of
previous platinum-based therapy appears to play an important
role in treatments with PARP inhibitors. Achieving a better under-
standing of which patients are best suited to receive particular
therapies will be extremely important to successfully establish
these therapies in clinical practice. It is still not clear, for example,
what role other genes currently being evaluated in panel gene
tests may play. It is known, for example, that ATM, CHEK2, PALB2,
BARD1 and RAD51D play a similar role to that of BRCA1 and BRCA2
in the repair of DNA double-strand breaks. Mutations occur in
breast cancer with a frequency that indicates that it would be use-
ful to take these mutations into consideration when treating pa-
tients with breast cancer [37,38]. The importance of other low-
penetrance cancer predisposition genes has not yet entered into
therapy planning. A recent publication which carried out a ge-
nome-wide association study of more than 122000 cases with
breast cancer and more than 105000 controls was able to show
that the low-penetrance variants identified to date make up
around 18% of the familial risk for breast cancer [39]. Some of
these variants are particularly common in patients with triple-
negative breast cancer [40–43].
Immuno-Oncology
The KEYNOTE-173 trial, presented at the ASCO 2017 conference,
has been evaluating the checkpoint inhibitor pembrolizumab in
two cohorts in a neoadjuvant setting. With 10 patients each per
treatment cohort (no randomization), this study provides initial
data on pCR rates following chemotherapy combined with the
anti-PD‑1 antibody pembrolizumab [44]. Treatment with nab-
paclitaxel followed by doxorubicin and cyclophosphamide in com-
bination with pembrolizumab resulted in complete remission of
all tumor cells in 50% of patients. The pCR rate for a chemother-
apy regimen which additionally included carboplatin (in combina-
tion with nab-paclitaxel) was 80% [44].

The KEYNOTE-086 trial studied patients with triple-negative
metastatic breast cancer who had been previously treated in the
metastatic setting and had tested positive for PD‑L1 in the tumor.
The analysis of the results for 52 patients was available at the time
of presenting the poster. With a median follow-up time of
7months, 15 patients (29%) were still receivingmonotherapy with
pembrolizumab [45].

Even though these two studies found no persisting side effects,
it is importance to establish treatment of new types of side effects
in routine clinical practice. Particularly neuroendocrine side ef-
fects require better training of medical staff to make innovative
therapies safer in clinical practice.
Lux MP et al. Update Breast Cancer… Geburtsh Frauenheilk 2017; 77: 1281–1290



▶ Table 1 Antibodies which have been tested as biosimilars for trastuzumab.

Name Manufacturer N pCR with
trastuzumab

pCR with
biosimilar

RR or OR Interpretation Reference

ABP980 Amgen 827 41.8% 47.8% 1.14 (90% CI: 0.993–1.312) equivalent [52]

CT‑P6 Celltrion 549 50.4% 46.8% 0.9282 (95% CI: 0.775–1.111) equivalent [46,51]

SB3 Samsung/Merck-MSD 800 42.0% 51.7% 1.259 (90% CI: 1.112–1.426) equivalent [47,50]

PF-05280014 Pfizer 226 50.0% 47% not reported equivalent [49]
Biosimilars
With the expiry of the patent for trastuzumab, a number of biosi-
milar studies of anti-HER2 antibodies were presented at this yearʼs
conferences [46–52]. Four different antibodies are expected to
be introduced in Germany in 2018. A neoadjuvant setting is the
most common scenario used to test biosimilars. The presented
studies are summarized in ▶ Table 1. In all studies biosimilars
were evaluated for their equivalence to trastuzumab in terms of
the pCR rates achieved. None of the studies reported any differ-
ence in their profile of side effects or any other more common
side effects compared to trastuzumab [46–52].

One study on PF-05280014 reported on its use in 707 patients
as a first-line treatment for metastatic breast cancer. The reported
progression-free 1-year survival was 52% for trastuzumab and
56% for PF-05280014. The profile of side effects for PF-
05280014 was similar to that of trastuzumab [48].
Patient Management
Physicians have long focused on compliance and the manage-
ment of side effects in endocrine therapy in both adjuvant and
metastatic settings [53–55]. As new endocrine combination
therapies are being developed, attention has once again begun
to focus on these issues. As we move into the digital age, research
has also begun to look at new ways of involving patients in their
medical care. A prospective randomized study which recruited pa-
tients receiving chemotherapy for advanced breast cancer or
genitourinary, gynecological or lung cancer (n = 766) showed that
the use of internet-based monitoring improved overall survival
[56]. The patients who were randomized into the intervention
arm were asked to self-report on twelve common symptoms be-
fore and after hospital visits using a web-based monitoring sys-
tem. In the other randomization arm, side effects were only re-
corded in accordance with standard clinical care. The authors re-
ported a significantly better overall survival (HR: 0.832; 95% CI:
0.696–0.995) following self-reporting using a web-based system.
The study also found fewer emergency room visits and hospi-
talizations in the group using the self-reporting system [56].

It is not yet clear which mechanisms resulted in the higher sur-
vival rates reported in their study. However, it is known that side
effects can have an impact on therapy compliance. This, in turn,
could lead to a poorer prognosis. It has been reported in this con-
text that untreated side effects result in poorer compliance, par-
ticularly in endocrine therapies [54,57,58].
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A few study concepts in Germany have been proposed to eval-
uate the potential benefits of electronic medical technologies
(eHealth) which use modern internet-based systems to support
patients. The PreCycle study will be randomizing patients receiv-
ing palbociclib into two groups: one group will use a web-based
interaction tool (CANKADO) and one group will receive standard
care [59]. The PRAEGNANT study and the Seraphina study will also
be investigating the impact of paper-based and web-based pa-
tient-reported outcomes (PRO) for patients with metastatic
breast cancer [60–64].
Conclusion
With the introduction of CDK4/6 inhibitors, PARP inhibitors and
immunotherapies, new classes of substances have been approved
for treatment or are in advanced stages of clinical development.
As for all substances which are just starting to be introduced into
routine clinical practice, the question arises to what extent it will
be possible to identify patients who would particularly benefit
from these new therapies and which patients might need to be
particularly protected from side effects. In the next few years, it
will hopefully be possible to establish clinical or molecular predic-
tors for some of these substances which will help physicians weigh
up the options.
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